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International application No. 

PCT/EP 00/08361 


International filing date (day month year) 
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(Earliest; Priority Date (day month year) 

08/09/ 1999 


Applicant 

BAYER AKTIENGESELLSCHAFT et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 6 sheets. 

non .... ... . . . 

{ A I n IS aiso accompaniea oy a copy or eacn pnor an aocumeni citea in tnis report. 



1 . Basis of the report 

a 



With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application In written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority In computer readble form. 



□ 
□ 
□ 
□ 

□ 



□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Bo> II). 



4. With regard to the title. 

[X] the text Is approved as submitted by the applicant. 

I I the te>t has been established by this Authority to read as follows; 



5. With regard to the abstract, 

rX~| the te>t IS approved as submitted by the applicant. 



□ 



tjecauF-^ the apphcarTi taiiea sugges: fiyur- 
because this figure better characterizes the invention. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 
Claims Nos . : 1-22 in part 



Present claims 1-22 relate to a conjugate, a method for its preparation, 
and its use. 

Part of the conjugate is defined by reference to a desirable 
characteristic or property, namely its affinity for "an al pha-v ,beta-3 
integrin receptor". Although structural features are given to "define" 
this part, these features contain so many options, variables, possible 
permutations and provisos, that a lack of clarity (and conciseness) 
within the meaning of Article 6 POT arises to such an extent as to render 
a meaningful search of the claims impossible. 

This same applies to the definition of the linker group. Moreover, the 
linker group in the claims is defined In reverse order when compared to 
the examples, which leads to confusion. 

The definition of the "cytotoxic radical or a radical of a cytostatic or 
of a cytostatic derivative" relates to an extremely large number of 
possible radicals. Support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT is to be found, however, 
for only one single of the radicals claimed, camptotheci n . In the present 
case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful search over the whole of the claimed scope 
is impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be supported and disclosed, namely those parts 
relating to the conjugates prepared In the examples, and to the idea of 
targeting an anticancer agent to integrin receptors. 
This Initial phase of the search revealed a very large number of 
documents relevant to the issue of novelty. So many documents were 
retrieved that it is impossible to determine which parts of the claim(s) 
may be said to define subject-matter for which protection might 
legitimately be sought (Article 6 PCT). For these reasons, a meaningful 
search over the whole breadth of the claim(s) is impossible. 
Consequently, the search has been further restricted to the conjugates 
prepared in the examples. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of whicn no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
IS advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
-^hc -ncp i >->-c '-n^-t i yc ^-f ^^-h<^th-r nn^ th<=^ '"laim^- ^r^ amended fnliowino 
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1 . This international prellnninary examination report has been prepared by this International Preliminary Examining Authority 
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□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 

III ^ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV Lack of unity of invention 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/08361 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "ohginafly filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1 -203 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-22 



as originally filed 



considerea to go Deyond the aisciosure as fnea iRuie 70.2(C).i. 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

Hi. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
K claims Nos. 1-22. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings {indicate particular elements belov\/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

S no international search report has been established for the said claims Nos. 1-22. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1 . In response to the Invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 



because: 



□ neither restricted nor paid additional tees. 
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2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
n complied with. 

□ not compiled with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

K all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novefty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-22 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-22 


Industrial applicability (lA) 


Yes: 


Claims 


1-22 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 

Vill. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



• 
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III No opinion. 

See the international search report. 

IV Lack of unity of invention (Rule 13 PCT). 

Claim 1 describes a conjugate comprising a targeting agent, a hydrolysable linker and a 
cytostatic agent, characterized in that the targeting agent is a non-peptide moiety. 

Claim 4 relates to three conjugates A, B and C which differ from each other in the 
targeting group. 

The linking concept between the compounds of claim 4 is the general formulation of 
claim 1 , and the general formulation of the linker group and the cytostatic agent. 

The general concept of drug targeting using conjugates with a targeting agent, a 
hydrolysable linker and a cytotoxic agent is long known and already widely applied. D13 
is an example of such an application. The difference between D13 and present 
application is the use of an monoclonal antibody vs. a non-peptide moiety and the use 
of a cytotoxic vs. a cytostatic compound. 

The targeting groups depicted in claims 4A-C are known from the prior art (cf. the long 
list of patent applications on p. 42 and 43). The use of cytotoxic or cytostatic agents, 
and hydrolysable linkers (including those for use in ADEPT strategy) in drug targeting 
conjugates is well known to the skilled artisan. 

Hence, the applicant merely exchanged one well known targeting agent for another. 
This is not considered to comprise an inventive step, especially since the advantages of 
such an exchange can be anticipated in advance. 

The examiner therefore identifies three inventions, represented by claim 4A-C, and all 
claims dependent thereon. 

^-*easonea ^tatemeni ^Ht..He obi2r 

-I.--; - J ' ■ -L. r_: — ^^. ^ . . ^ . . ^ , — . 
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The provision of a conjugate comprising a targeting group, a hydrolysable linker, and a 
cytostatic agent, characterized in that the targeting group is a non-peptide, a process to 
prepare said conjugates and the use thereof in the preparation of medicaments. 

Cited prior art documents (Rule 64(^) PCT). 

D1 : KERR ET AL. (1 999) ANTICANCER RES. 1 9, 959-968. 

D2: FIELDS ET AL. (1998) EXP. OPIN. THER. PATENTS. 8, 633-644. 

D3: CARBON ET AL. (1998) CANCER RES. 58, 1930-1935. 

D4: NICKOLS ET AL. (1997) PNAS 38, 206, abstract no. 138. 

D5: MACDONALD ET AL. (1 998) PROC. AMER. ASSOC. CANCER RES. 39, 497. 

D6: BROOKS ET AL. (1 994) CELL 79, 1 1 57-1 1 64. 

D7: VARNER ET AL. (1 996) IMP. ADV. ONCOL., 69-87. 

D8: VARNER ET AL. (1 996) CURR. SCIENCE 8, 724-730. 

D9: VARNER ET AL. (1 995) CELL ADH. COMM. 3, 367-374. 

D10: GASPARINI (1999) DRUGS 58, 17-38. 

D11: DAMIANOETAL. (1999) BLOOD 93, 1658-1667. 

D12: UHM ET AL. (1999) CLIN. CANCER RES. 5, 1587-1594. 

D1 3: MUELLER ET AL. (1 991 ) ANTIBODY, IMMUNOCONJUG., RADIOPHARM. 4, 
99-106. 

D14: BITAN ET AL. (1999) BIOCHEMISTRY 38, 3414-3420. 

□ 15: SHEU ET AL. (1996) PROC. SOC. EXF. BIOL. MED. 213, 71-79. 

D16: WO 93 20229 A 

D1 7: BROOKS ET AL. (1 994) SCIENCE 264, 569-571 . 
Added by the examiner: 

D1 8: Teicher et al. (1 996) Cancer Chemother. Pharmacol. 38, 1 69-1 77. 

The prior art documents mainly relate to the importance of the integrin o^pa in the 
tumour induced angiogenesis (see D5-D9). It is reported that inhibition of said integrin 
with antibodies (D16), peptides comprising the RGD sequences (D2, D15), 
peptidemimetics (D3, D4), and non-peptidic compounds (D1 , D2) leads to a regression 
of tumour growth. All cited documents contain incentives to design drugs specifically 
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and the references cited therein). 

D13 appears particularly important as it discloses the application of the general concept 
of drug targeting using a conjugate comprising a monoclonal antibody, a hydrolysable 
linker and a cytotoxic agent. It shows that the conjugate comprising the Alag linker is 
more active then the same amount of individual compounds alone, or compositions 
comprising all the individual compounds. A striking observation made by D13 was the 
difference between the activity of the conjugates relative to the parental compounds in- 
vitro and in-vivo tests. D13 shows that the Ala3-conjugate performs particularly well in 
in-vivo tests (cf. Results and Discussion sections). 

D14 discloses another variant of compound targeting, namely the targeting of a photo- 
affinity label to Ovpa using an RGD comprising cyclic peptide as the targeting agent. The 
aim of D14 was however, not to design a medicament but to explore the surface of the 
binding site of a^^^. 

D18 discloses pharmaceutical compositions comprising an antiangiogenic agent (eg. 
tnp-470) and a cytotoxic agent (eg. cyclophosphamide, adriamycin). The closing 
conclusion of D18 is that the combined application of an antiangiogenic agent and a 
cytotoxic agent may interact in a positive way, it is stated: 'Perhaps the important factor 
in translating these findings to clinical studies is that the addition of antiangiogenic 
agents to treatment (of solid tumours, ex.) is most likely to make very good therapeutic 
regimens better' (p. 174, Discussion). 

Noveltv (Art. 33(2) PCT). 

Since none of the cited prior art documents disclose the use of non-peptide ligands in 
drug targeting conjugates the novelty of the subject matter is acknowledged. 

Inventive step (Art. 33(3) PCT). 

The difference between D13 and the present application is the use of non-peptidic 
targeting agents. The problem solved by the applicant appears therefore to be the 
provision of an alternative targeting agent for use in drug targeting conjugates. 

'ij'Z tOi a ^dI iOi l it;vi6v"v;. H9i1CL--. 10 pi O'viCic cii-i ciit6rric3iti v 6 tO tri6 mOi IGCiOricii ciniiuOuicS OI 
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D13 the skilled artisan has a limited number of possibilities. The choice for non-peptidic 
compounds is an obvious choice as the advantages can be anticipated in advance, and 
a large variety of such compounds have already been disclosed (cf. p. 42-43 of the 
description, D1 and the references cited in § 2.2.1 of D2). 

Furthermore, the properties of the linker are determined by the strategy to be used. The 
linker of D1 3 is designed to be hydrolysed by cytosolic enzymes. Other strategies 
known in the art are based on enzymes specifically secreted by tumour cells. Another 
known strategy for drug targetting is the use of Antibody Directed Enzyme Prodrug 
Therapy (see for instance Melton et al. (1 996) Drugs of the future 21 , 1 67-1 81 , or 
Bagshawe (1994) J. Controlled Release 28, 187-193 for reviews). The most unspecific 
linker would be one which is hydroiysabie by its chemical nature (eg. di-thio bonds). 
Also linkers for the attachment of two or more cytotoxic/cytostatic agent are known. All 
these strategies are known to skilled artisan and none of them, therefore, requires an 
inventive step. 

Finally, the use of cytostatic or cytotoxic agents is common practice in drug targeting. 
Also the preferred drugs listed in the description are known to skilled artisans as such. 
So also the drugs used by the present application do not comprise an inventive step. 

To conclude, the general concept of drug targeting is long known and the individual 
components of the conjugates of the present application are also known. Hence, the 
invention must be found in the combination thereof, especially in the use of known 
ligands/inhibitors in conjugates for drug targeting. 

The examiner is of the opinion that this new use lacks an inventive step, because the 
advantage of such a use can be anticipated in advance. 

Hence, the conjugates of the present application lack an inventive step. Since the 
process to prepare the conjugates and the use thereof do not contain any features that 
may confer an inventive step thereto, these are only patentable with a patentable 
compound claim. 
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art, and 2) the claims are not directed to general formulations. 

Industrial applicability (Art. 33(4) PCT). 

The conjugates are useful in the treatment of cancer. 

VII Defects in the description (Art- 5 PCT). 

To meet the requirements of Rule 5 PCT the applicant is requested to identify D2, one 
of D6 or D17, one of D7-D9, D13 and D18. 

Viii Clarity of the claims (Art. 6 PCT). 

Claims 1-3 are written as 'results to be achieved'. The applicant should reformulate said 
claim and incorporate therein the technical features necessary to achieve the desired 
result (Guidelines C-lll, 4.7). 

The claims encompass such a huge amount of possible conjugates that it would be an 
undue burden on the skilled artisan to determine the true scope of the claims (eg. those 
that actually fulfill the requirements laid down in claim 1). The applicant should 
therefore restrict the scope of the claims to those conjugates for which it can be 
unmistakenly deduced that they fulfill all the requirements of claim 1 (Art. 6 PCT). 



